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(54) POLYMERIC QUATERNARY AMMONIUM SALTS, 
PROCESS FOR THEIR MANUFACTURE AND THEIR USE 

(71) We, CIBA-GEIGY AG, a body corporate organised according to the 
laws of Switzerland, of Basle, Switzerland, do hereby declare the invention, for which 
we pray that a patent may be granted to us, and the method by which it is to be per- 
formed, to be particularly described in and by the following statement: — 

The present invention relates to polymeric quaternary ammonium salts in which 
die cationic units correspond to the formula 
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in which Ri, R2, R3 and R^ are identical or different from one another and denote 
optionally substituted alkyi, cydoalkyl or alkenjd with at most 20 carbon atoms, aryl 
or aralkyl, or Ri and Rs and/or R3- and R4, together with the nitrogen atom to which 
they are bonded, form an optionally substituted heterocyclic ring with 3 to 6 ring 
members, Ai is — (CH2)in— , in which m is a niunber from 1 to 20, which is optionally 
interrupted by at least one — S — y 



or — CH = CH— grouping or substituted by at least one halogen atom, hydroxyl, 
nitrile, alkyl, hydroxyall^l, alkoxy, carboxyl or carbalkoxy radical or at least one 
optionally substituted aryl or aralkyl radical; a deoxypolyoxyalkylene radical of formula 
— (alk— 0)x— 4ilk, " alk" representing an alkylene group and x being at least I, or a 
radial of ^e formulae 
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or "O-CnHarQ- 

oiittigether widi the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of tiiefonmila »uiucms oonaea to eacn 
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Wherein and R, are identical or different from one another and are hvdioKn- alkvl 
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The radicals R,, Ra, R3 and R^ in the cationic units of die polymeric quateniary 
ammonium salts of die formula (1) can be straight-chain or branched alkyl radicals 
with 1 to 20 carbon atoms, for example, mediyl, ediyl, propyl, isopropyl, butyl, isobutyL 

13 terL-butyl, hexyl, octyl, isooctyl, tert.-octyl, decyi, dodeqd, tetradecyl, hexadecvL octa- 15 
decyl or eicosyl. ^ 

Alkyl radicals widi 1 to 10, and espedally widi 1 to 4, carbon atoms are prefened; 
methyl and ediyl are particularly suitable. m:. pracnca, 

m ,f ¥^ i^ditfs are, for example, hydroxyalkyl, cyanoalkyl, alkoxyalkyl, 

20 aUqrltiiioa&yl, alkylcarbonylalkyl, alkylsulphonyialkyl, arylcarbonylalkyl and axylsul- 20 
phonylalkyl, in which aryl is a mononuclear, binuclear or trinuclear aromatic hydro- 
<arbon,^peaally.phenyl or naphtiiyl; alkylcarboxylic acid, carbalkoxyalkyl and dicarb- 
alkoxyalkyl; and caiboxamidoalkyl, which is optionaUy N- or NJI-substituted by lower 
alkyl (C1—C4) or aryl, for example phenyl. 

The cydoalkyl radicals are preferably cydopentyl and cydohexyl, which can 25 
optionally be subsututed. 

The alkenyl radicals can contain 2 to 20 carbon atoms. Those with 2 to 10, or, in 
particular, with 2 to 4, carbon atoms are preferred. Suitable alkenyl radicals are tiiose 
which correspond to the alkyl radicals mentioned. The substituents mentioned for die 
alkyl radicals can generally also be used for the alkenyl radicals. 

Aryl and aralkyl radicals are, in particular, phenyl and benzyl, which may option- 
ally be subsututed by hydroxyl, cyano, halogen (fluorine, chlorine, bromine or iodine) 
or carboxyl; aUcyl, hydroxyalkyl, cyanoalkyl, alkoxy and alkyltiiio, in which lower alkyl 
and alkoxy radicals are preferred; alkoxyalkyl, carbalkoxyalkyl and dicarbalkoxyalkyL 

J3 in which there are preferably in eadi case 1 to 4 carbon atoms in the alkyl part and the 
alkoxy part; alkylcarboxylic add, in which alkyl preferably contains 1 to 4 carbon 
atoms^or carboxamidoalkyl, whidi is optionally N- or N,N-substituted by lower alkyl 

The two substituents on each nitrogen can also form, together with the nitrogen 
atom to which they are bonded, an optionally substituted heterocydic ring widi 5 or 6 40 
nng members. Examples of such heterocydic rings are the piperidine morpholine, diio- 
morpholme, pyrrolidine or imidazoline ring. 

rJ^^K ^"^^ member Ai is, for example, an alkylene grouping of die formula 
45 — (CHaJm— , m which m is an integer from 1 to 20 and preferably 1 to 12. The alkyl- 
ene groupmg can be interrupted by a sulphur atom or by 45 

O 
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or — CH=CH — ; several of these groups are optionally present. Possible substituents, 
which are bonded to the alkylene diain, can be hydroxyl, halogen, especially fluorine, 
chlorine and bromine, nitrile; alkyl, hydroxyalkjrt or alkoxy each with preferably 1 to 4 
carbon atoms, for example, methyl, ethyl, propyl, isopropyl and butyl, hydroxymethyl 
5 or hydroxyethyl or methoxy, ethoxy, propoxy and butoxy, and also carboxyl ( — COOH) 5 
and carboalkoxy, in which the alkoxy radical can contain 1 to 20 carbon atoms. 

Other possible substituents of ^e alkylene chain are aryl and aralkyl, preferably 
phenyl and benzyl, whidi are optionally fimher substituted by e.g. lower alkyl, halogen 
or hydroxyl. 

10 If the bridge member Ai is a deoxypolyoxyalkylene radical of formula 10 

— (aik— 0)x — ^alk — > " alk " representing an alkylene group and x being at least 1, 
prderred such radicals are reoxypolyoxyethyiene radicals and in particular, deoxypoly-^ 
oxypropylene radicals: — (CH2CH2O) xCHsCHj— or 

— (CHCHsO)xCH5CH— , 

I I - 

CH, CH, 

15 in which x is at least 1. The usual upper limit for x can be taken as 50. Preferred values 15 
for X are between 1 and 40 andmost preferably between 4 and 40. 

Ai can also be an aromatic bridge member which is derived from above-defined 
mononuclear or binuclear aromatic compounds (benzene or naphthalene). Examples 
are optionally substituted phenylene, which is optionally linked to the nitrogen atoms 

20 via metliylene groupings (— CHs — ); unsubstituted naphthalene and tetrahydronaph- 20 
thalene linked to the nitrogen atoms via methylene groupings; optionally substituted 
diphenyl, diphenyl oxide, diphenjd sulphide, diphenylsulphone or benzophenone. Pos- 
sible substituents on these aromatic bridge members are lower alkyl, lower hydroxy- 
alkyl or lower halogenoalkyl each with 1 to 4 carbon atoms, hydroxyl, halogen, cspe- 

25 cially chlorine and bromine, carboxyl, carbalkoxy and phenyl. 25 
Other bridge members containing cyclic groupings are, in particular, groupings of 
the formula 

TT ^ . -"rO-CHa- or -Q-c„Ha,-^ 

in which n is an integer from 1 to 6. 
30 Bridging between the two nitrogen atoms can also be effected via the substituents 3( 

(Ri— R^), which are bonded to the nitrogen atoms. Including the two nitrogen atoms, 
this then gives, for example, piperazine, l,4-diazabicyclo-(2,2,2)-octane or dipyridyl 
groupings. 

Particularly suitable polymeric quaternary ammonium salts contain the cationic 
35 units of the formula 3i 
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in which R9, R^, Rxx and R12 are identical or different from one another and are 
alken^ with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
alkyl, cyanoalkyl, alkoxyalkyl, alkyldiioalkyl or alkylcarbonylalkyl each with up to 10 

40 carbon atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arylsulphonylalkyl each with 4( 
1 to 4 carbon atoms in the alkyl part; alkylcarboxylic acid with 1 to 4 carbon atoms in 
the akyl part; carbalkoxyalkyi or di- (carbalkoxy) -alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the alkyl part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-substituted by . 

45 alkyl with 1 to 4 carbon atoms or aiyl; or are phenyl or benzyl, optionally substituted 42 
by hydroxyl, cyano, halogen or carboxyl, by alkyl, hydroxyalkyl, cyanoallqrl, alkoxy or 
aUcylthio each with up to 4 carbon atoms, by alkoxyalkyl, carbalkoxyalkyi or di-(caib- 
alkoxy)-alkyl each with 1 to 4 carbon atoms in the aU^l part and with 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic add with 1 to 4 carbon atoms in the alk]^ 

50 part, or by carboxamidoalkyl v4iich has 1 to 4 carbon atoms in the alkyl part and is 5( 
itself optionally N-substituted by widi 1 to 4 carbon atoms alkyl; or Ro and Rio and/or 
Rii and R12, togedier with the nitrogen atom to which ^ey are bonded, form an option- 
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n[trii^™H:^?Tii^°"li"*^ °' ^^^^^ by at leaa one chlorine atoiq, hydroxy!, or 
nitnle radical, alkyl, alkoxy or hydroxyalkyl radical each wiA 1 tn AcTJ^^I^ 
caAoxyl radical, carbalkozy radical Ho 2(rSd pS3y 1 » l^SrtSi 
m the alkoxy part or by an optionafly substituted phenfl or ba^ nd£d; 

(-CH-CIl.O-)^-CH,-C&-, 



or a radical of the formula 
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or 



or, together with the nitrogen atoms and at least one of eiiKe^-«.«««^ i. 
bonded to each of thenitrogi, atoms, isaracSJal^^^ «^ 



or 



vliliyttlS^^Sg.""'' ^ 1 "-"^ B. A. n and p have the p«- 
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•N A3— N —CHj-Aj-CHj- - 
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m which R,,, R,„ R„ and Rj, are identical or differojt from one another and are alkrt 
hydroxyalkyl, alko^qralkyl, alkylthioalkyi or cyanoalkyl with up to 4 cXn aS 
KOO&\,"^'^°^^^'^ 2 to Harbon mms, ^O^, 
S-NcfeH^T'or ^«»OOCCH^ H,C.OOCCH^ (bl.o6c),CHC: 



^^HHCOCHj- 



r^inwt/ T ''•^zyl optionally substituted by hydroxyl, amino, cyano. lluoiine. 
chlonne or bromine, by alkyl, hydroxyalkyl, alkoxy or a^kyltWo, each 4ith 1 or 2 «Aon 
1T2 l2:'"T'*y-' carbalkoxilkyi oJ di-(carb^^5yi)%iS^i 

i?H <^OH ""^w P"" and 1 or 2 carbon ato^s in the al^ part; S 

-CH^COOH, — (C2I,).COOH or by carboxamidoalkyl which has 1 or 2^Am 
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atoms in the alkyl part and is itself optionally N-substituted by lower alkyl; or R,, and 
Ri, and/or Ri, and Rm, togedier with the nitrogen atom to which they aie bonded, 
form a hettrocydic ring of the formula 

-o o -a ' -Q" 

and is — (CHz)^ , in which m, is a number from 1 to 12, 

-^CH2CCHai— 5 — ^H2CHCH2— — , 



II 

o 



Ah 



— (CH.)2CH— , — CHsCH^CHCHr 
I 

CHa 

-CHiCCH^— , CH,OH — CHsCH— , — CH,CH-, — CH,C(CH,)— , 

ocH, -0-, CN iooH 

CHaOH 

-CH,C(CH,)-, -CH,C»-i 
COOH ' 



COOCIt 



--CH,C(CH,)- 

ic 



:oocH, 



— (-CH,CH.O-^r-CH.CH,-, — (-CHCHsO-V-CH,CH— , 

CH, CH, 

CH3 



0c«2-0 or 



in which x is at least 1, — is — O— or — S — > and pi is 1 or 2, or togethet with 
the nitrogen atoms and at least one of the substituents btmded to each nitrogen atonij is 
a radical of the formula 



/■wV 



or 



Particularly advantageous compounds of the formula (3) are those in which R^., 
Ri6> RiT and Rw are identical or different from one another and denote alkyl or 
hydroxyalkyl with 1 to 4 carbon atoms^ alkenyl with 2 to 4 carbon atoms, 
CH3OOCCH2— , CsHaOOCCH^ or benzyl, or R^ and Ru and/or Ri, and Ri„ 
together with the nitrogen atom to which they are bonded, form a heterocyclic ring of 
the formula 
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or -Q, 

and A4 is — (CHj)», — , in which m, is a number from 1 to 12. 
--(ai2)»CH— , — CH,CH=CHC^r-» — CH»CCHr--!, — aHr-CH--CH^ 



(Is, 



A: 



H 
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or — f-Ca-CHr-O - ji — CH,— C»^, 
CH« <^ 



in which X Is at least 1, 



-CH, 



-CHj- 



CH3 • ^ 

or, together with the nitrogen atoms and at least one of the substituents bonded to each 
nitrogen atom, is a radical of the formulae 



5Cl 

CHgC00CH3^"2^"3 



In the case of the cationic units of the formula (2), and also in the formulae which 
follow, these umts can also be isomers or mixtures of isomers since the diphenyl or the 
tetralg^onaphthalene radical can be substituted by the methylene (— CH^) groups 
m different positions. To avoid listing all of the isomers each time, for the diphenyl 
radical only the p,p'-substituted isomer is given in each case* 

Polymeric quaternary ammonium salts with recurring units of the formulae which 
follow may, for example, be mendoned individually: 
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20 in which mi is 1 to 12 and X is halogen. 

(5) US.(CH,Y-j|t.CHj. 
[cHj CHj 
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20 



■CH3 CHj ■ " 

ft) \-r-('^)r-^f«<r{y-(y<^- 

3 CHj 
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- N -(aCHjOj^CHjCH-N -CH, 
CII3 OI3 CMjCHs 



2Cl'= 



in which x is at least 1; 
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(13) 



CH3 CK3 

C% . OI3 
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(14) 



CH3 



L CH3 
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(15) 



■CH3 CH3 
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(16) 
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(17) 



COOC2H5 COOC2H5 



CHj- 



2 CI' 



The compound of die fonnula (17) is preferably manufactured by reacting piper- 
azine with 494'-(bis-chloromethyl)-diphenyl and subsequently quatemising the reaction 
product with ethyl chloroacetate. 
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Suitable anions for the polymeric quaternary ammonium salts according to the 
mvention are aU of the customary inorganic or organic anions which do not form 
sparingly soluble complexes with the cations, since the ammonium salts should prefer- 
ably be water-soluble. Examples which may be mentioned are the anions of the mineral 10 
aads or of low-molecular organic acids. Suitable anions arc, for example, the halogen 
?5?°iS^'o^'^I.r' especially Cie, or methyl-sulphate (CH3SO4©), ethyl-sulphate 

(CzH^SO^w) and toluenesulphonate or nitrate or sulphate. 

The polymeric quaternary ammonium salts according to the invention can have 
molecular weights of e,g. 400 or 500 up to 50,000 and preferably up to 25,000, and in 15 
particular from 1,500 to 20,000. , , 

TTie ammonium salts can be manufactured according to known mediods by, for 
example, reacting diammes with corresponding dihalogeno compounds in molar ratios 
of about 1 :2 to 2: 1, and preferably in equimolar amounts. 

Thus, the compounds of the formula (1) can be obtained by reacting diamines of 20 
the formula 



(24) 



R. 

J 



^2 ^4 



1,546^09 

in which R„ R., R, and R, as well as A, have the previously indicated meanings, with 
dihalides of the foimula 

(25) X— CH=— A,— CH,— X 

in which X is halogen and Aj has the previously indicated meaning. 
A further possibili^ can be to react dihalides of the formula 

(26) . X-A.-X 

in which Ai and X have the previously indicated meanings, with diamines of the 
formula 

(27) R. R, 

I ! 

N— OHs—A,— CHs— N 



iO in which Ri, R3, Ra, R^ and have the previously indicated meanings. 10 
For example, diamines of rfie formula 

(28) R, R„ 

N— Aa— N 
II 
Rio R12 

in which Rq, Rio, R^, R12 and A3 have the previously indicated meanings, can be 
employed for the particularly suitable ammonium salts of the formula (2), whilst 
15 diamines of the formula 

(29) R„ 

i—A,— A 

A A 

in which Rxa, Ri«, Rjy and Ri« as well as A^ have the previously indicated meanings, 
are employed for the preferred ammonium salts of the formula (3). In this case, a 
dichloro. compound of the formula 

20 (30) ciCKj-^^-^^-CHgCI 20 

is employed as the dihalogeno compound. Isomers, or mixtures of isomers, of com- 
pounds of the formula (28) can optionally be employed. 

The compounds of the formulae (2) and (3) can also be manufactured using 
starting compounds which are analogous to the compounds of die formulae (26) (di- 
25 halides) and (27) (diamines). 25 
The following diamines 

(31) CH3 CH, 

m, = l— 12 

CH, CH. 

(32) CH, C5H, 

II 
N— (CH,).— N 

CH, iai. 
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(33) CH, CH, 

N— (CH,)e--l!l 

(34) CH. O^, 

N— (CH,),r-ij 

CH, im, 

(35) CH. CHa 

N~(CHCH,0)xCH,CH— Igf; 

I i II 
CHsCH. CH. is. 



z is at least 1 
and 

CS6) 



CH, CH, 
^'"'^ 6 , . i-(CH,),CHj 

(38) CH2=CHCK2^ _ _ ,CIUCH=CH2 

(39) CH3 CH3 



(44) 
(45) 



(40) CH3 



CNj CII3 



(♦I) CH; 

N 



"3 CHi 
CII3 CH3 
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CH. OH CH. 

(46) ]!i^H Jh^^N W c< CM2 



(!hs 



can be employed for the manufacture of the reaction products and the recurring units 
of the formulae (4) to (23). 

The starting compounds (diamines and dihalides) for the manufacture of the 

5 polymeric quaternary ammonium salts according to tbe invention are generally known 5 
compounds which are readQy accessible by chemical synthesis. 

4,4'-Bis-(chloiomethyl)diphenyl can be obtained by chioromethylation of diphenyl. 
The examines can be manufactured, for example, by reacting the corresponding^ or,w- 
dihalogeno compounds with secondary amines, such as dimethylamine, piperidine, 

10 diallylamine or hydroxyethylbenzyiamine, or by a N,N,N',N'-permethylatton of a 10 
primary diamine according to known me^ods, preferably by reaction with formalde- 
hyde and formic acid (Leuckart reaction). The diamines of the formula (35) are 
manufactured from polypropylene glycols by reaction with 2 mols of propyleneimine. 
The manufacture of die ammonium salts according to the invention can be carried 

15 out in solvents which are inert with respect to the reactants, for example alcohols, 15 
glycols or ketones, for example, acetone, or cyclic ethers, e.g. dioxane or tetrahydro- 
furane. Amongst the alcohols, the lower alcohols, especially methanol, are preferred. 
The reaction temperature usually depends on the boiling points of the solvents 
employed and can be room temperature (20'C) or elevated temeperature, for example 

20 20 to 150*»C, preferably 50 to 100*»C. . ^ 

The reaction can optionally also be carried out in water or water/alcohol mixtures 
as the solvent or, in certain cases, also without a solvent. 

Due to the preferred use of cheap and readily accessible dichloro compounds in the 
manufacture of the polymeric quaternary ammonium salts according to die invention, 

25 die salts preferably contain chlorine ions as anions. The introduction of other anions 25 
can, preferably, be so carried out that other anions are introduced into the ammonium 
salts containing chlorine ions (the reaction products) by, for example, ion exdiange. 

As a rule, the polymeric quaternary ammonium salts according to the invention 
are usually prepared in the form of mixtures and not as pure compoimds. The indicated 

30 molecular weights can, therefore, be regarded only as average molecular weights. 50 
The polymeric quaternary ammonium salts according to the invention can be 
employed in neutral, acid oi alkaline dyebaths. They are suitable as dyeing auxiliaries, 
especially as levelling agents, in processes for dyeing and printing textile materials 
made of natural or synthetic fibres. 

35 Textile materials made of natural fibres which can be used are those made of 35 

cellulosic materials, especially of cotton, and also of wool and silk, whilst the textile 
materials made of synthetic fibres are, for example, those made of high-molecular poly- 
esters, for example polyethylene terephthalate or polycydohexanedimethylene tere- 
phdialate; polyamides, e.g. those of hexamethylenediamine adipate, poly-€-caprolactam 

40 or (i>-aminoundecanoic acid; polyolefines or polyacrylonitriles, and also of polyurethanes, 40 
polyvinyl chlorides and polyvinyl acetates, as well as of cellulose 2i-acetate and cellu- 
lose triacetate. The synthetic fibres mentioned can also be employed as mixtures with 
one another or as a mixture with natural fibres, e.g. cellulose fibres or wool. These fibre 
materials can be in all stages of processing which are suitable for a continuous pro- 

45 cedure, for example, in the form of cable, tops, filaments, yams, woven fabrics, knitted 45 
fabrics or nonwoven articles. 

Dyeing formulations can be in the form of aqueous or aqueous-organic solutions or 
the polymeric quaternary ammonium salts according to the invention, yet further addi^ 
dispersions or in the form of printing pastes which contain, in addition to a dyestuff and 

50 the polymeric quaternary ammonium salts according to the invention, yet further addi- 50 
tives, for example, acids, salts, ureas and further auxiliaries, e.g. oxyalkylation products 
of fatty amines, fatty alcohols, alkylphenols, fatty acids and fatty acid amides. 

The polymeric quaternary ammonium salts are particularly suitable as retardcrs 
when dyeing polyacrylonitrile fibre materials widi cationic dyestuifs and in some cases 

55 also when dyeing anionically modified polyester fibre materials. 55 
The cationic dyestuffs which are used can belong to very diverse groups. Examples 
of suitable dyestuffs are diphenylmethane dyestuffs, triphenylmethane dyestuffs, rhod- 
amine dyestuffs and azo or anthraquinone dyestuffs containing onium groups and also 
thiazine, oxazine, methme and azomethine dyestuffs. 
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55 



(7) 



■CH3 CNj 



L"3 CHj 



2CI© 



Viscosity: 1, = 0.54 (25''C, methanol, fdl/gl ) 
Average molecular wei^t: 7,900 ' '"^ 

viscosftv^A/mSrJTl.*" ^f^^'^ f<>Jlow, the viscosity is the inherent 

viscos'l ^0%172?«C '^^^^^^ » «»«i°^P^which has a 



60 is obtained. 
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15 



20 



in,™!*'' P°Iy«'=ryl°n«rik textile materials can be dyed in the customary manner bv 

nSf i?r Lhv 1 the catiomc dyestuflf, the polymeric quaternary ammo- 

s -T^^ ' addiovw of salts, eg. sodium acetate and sodiiL sulphat^ as well as^S 
J'.^%n°^- " ^ "^^S ««"Peratute of the dy*aA to th?S 

about 30 mmutes to approximately lOO'C and keeping the dyebatii at thiS 
perature unol « is adjusted. However, it is also possible ^ add the baiicdySSv 

10 Ilf^ I It is also possible to pretreat the goods to be dyed at a 

T^TrSI^,"" 10P°C.with.aiiiporwWchco^;ainstiiecu«om^siS^ 
^ir*- , ammonium salt, but does not yet contain ahy dyestuff! md 

only Jien to. add the dyestuff and cany out dyeing at lOo'c. Finally, it is akooSsMe 

apprmomately 100 C and which contains the polymeric ammonium salt 
ft-i. • materials which haro been manufactured wi± fte additional use of vet 
furthw vmyl compounds, for example, vinyl chloride, vinyl a<^te SdenfrhMWH? 
«r^dene cyanide and alkyi acrylaL! in Illdition ?o a^S^^rtt b^S^ 
stood as polyacrylomtnle fibre materials if the proportion of thes" other v^I^ 
poun& ,s not higher than 20%, relative to the ^i^t fito m^JSls 
m fhpt?^^?""^^ °^ polymeric quaternary ammonium salts whicli are'enudoyed 

«i^^n"^ ^ " " *e «»ge of 0.01 to 2 per oMbTSS 

th 'fibr^as'-'' .0 1 or of 0.1 to 1 per cent by weight, relat^ toX'^S^ . 

The dyeings of polyacrylonitrile fibres produced using die polymeric auatemarv 
«nmommn salts as auxilkries are distinguished by a vei/high 1«E 25 
same am^ display a good dyestuff yield on tiie fibre. aw, at ine 25 

thP the polymeric quatemaiy ammonium salts according to 

the mvention are: resists when dyeing polyacrylonitrile fibres} dispersing aEoac for 
30 'JTJ^^" *° • P'S-J^^; ,emulsifiers; cationic fixi^lg agents for iiiprS^ f£% " 
30 wet processmg of cdlulosic textile fibre material or paper dyed witii dir^t dSfe 30 
and disperse dye^sj antj-static agents, especially fo^ textile materi^ coSS 
symhetic o^ic fibresj anti-microbial agents; precipitants, for example in Ae 
caoon of effluents, or flocculating agents, for exSmpte for ciagulatiM KdS aSs 
dispersions, for example dyestuff dispersions. ""s wmuimu aqueous 

r««Jf«^^^5 P°^eric quaternary ammonium salts can be used in particular in pro- 35 
oKS« for dyeing and prmting textile materials containing natural or synS: fibi« 
for example whm dyemg textile materials consisting of polyacrylonii^ fiSL- 
also m processes for fixing dyestuffs; and also in proc4es 

contammg syntiietic organic fibres, especially for rendering such materkk MtStlTor 
a^o^di^^^™'*"^ " ^^S, for 4iple. cSS. 

unlesIo&^SSJ''^* 

. Example 1. 

m«n*L ^T^xAi/^vrf^^ mol) of 4,4'-bis-(chloromediyl)^henyI and 111 g f0435 
mol) of NW,N'-tetrametiiyl-l,12-diaminododecane in 440 ml metiinil 
heatedw die reflux temperature for 24 hours. mi or met&anol are 

SO nmH.«r^?°^'r* *™ °* *« residue is dried at 40»C. The reaaion 

50 produa dissolves m water to give a clear solution. Yield: 220 g (lOOV of tiiJ^? of 
a reaction produa containing recurring units of the foianSi ^) ® ^ " 



40 



45 



50 



55 



60 
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c) In a third batch with the same reactants (molar ratio of diamine to dihalide 
2:1), a reaction product which has a viscosity 7=0.10 (ZS^'C, methanol, fdl/g]) and 
an average molecular weight of 1,500 is obtained. 

Analogous reactions of 4,4'-bis-(chloromethyl)-diphenyl with N,N,N',N'-tetra- 
5 methyl-substituted ethylencdiamine, 1,3-diaminopropane, 1,4-diaminobutane, 1,6-di- 
aminohexane, 1,8-diaminooctane and 1,10-diaminodecane give, again in quantitative 
yield, reaction products containing recurring units of the general formula 



(102) 



" CH3 CH3 
CHj CHj 



CM.- 



za 



13 



The values for Xu the viscosity and the average molecular weight are given in 
10 TablelwhidifoUows. 10 

TABLE 1 



Example 




7s 25 ®C,. methanol 
tdl/g] 


average 
molecular 
weight 


1 d 


2 


0.09 


1.300 


1 e 


3 


0.40 


5.900 


1 f 


4 


1.26 


19,000 


Ig 


6 


1.35 


19.800 


l.h 


8 


0.44 


6,500 


1 i 


10 


0.46 


6.600 



15 



20 



25 



Example 2. 

c^HASP'^^ N,N,N',N'-tetramerfiyl-4,4'-diaminodiphenylmethane and 

11.5 g (0.045 mo!) of 4,4-bis-(chloromethyl).diphenyl in 100 ml of methanol are 
heated to the reflux temperature for 24 hours. 

The solvent is then disdlled off, the residue is taken up in 150 ml of ether and the 
solution is stirred and then filtered and the product is dried in vacuo at 40**C. A powder 
which dissolves in water to give a dear solutJon is obtained. 

Yield: 23.7 g (98% of theory) of a reaction product containing recurring units 
of the formula «^ o e 



(14) 



CH3 



L C»*3 



CHa 

k 



2cr 



Viscosity r;: 0.13 (25*'Q meriianol [dl/gj ) 
Average molecular weight: 1,900 

Example 3- 

The procedure is as described in Example 1 and equimolar amounts of 4,4'-bis- 
(chloromethyl)-diphenyl and diamines of the following formulae: 



(36) 



(37c) 



CBU CH, 

\ / 
N~(CH8)2CH— N 

CHj isif CHa 



15 



20 



25 



are reacted. 

Reaction products containing recurring units of die formulae 



(») 



Q(CH^Q-CH,. 



CH. 



(») 



CH3 CH3 



CHj Cl^ C«3 



zcr 



e 



10 



15 



20 



25 



30 



35 



2Cf 



.© 



and -f^CH^O^C^^CH^OO-c^ 

CH CH 
„ CH2 CK^ _ 

are obtained in quantitative yield. 

Viscosities: 25"»C, methanol [dl/g] 

a. •)=0JJ3 b. 1^=0.19 c 7=0.12 

Average mdecular weight: a. 3,400 b. 2,800 c. 1,700 

Example 4. 

/«,*^ J^-}^ ^ ^^-^ °^ N,N,N'^'-tetramethyl-l,6-diaminohexane and 125.5 g 
(0.5 mol) of 4,4'-bis-(chloromethyl)-diphenyl in 300 ml of methanol are heated to the 
reflux temperature, whilst stirring. A furdier 200 ml of methanol are introduced into 
the reaction mixture, which becomes more viscous as the reaction time increases. After 
/tiJjS?"*"?^" ^ reaction is ended and die solvent is distilled off. 212 g 

(100/, of theory) of a reaction product containing recurring imits of the formula 



CH3 



CH3 



I 



are obtamed. The product dissolves in water to give a dear solution. 
Viscosity: 1; = 1.54 (25*C, methanol, [dl/g] ) 
Average molecular weight: 23,000 

b) 25.12 g (0.1 mol) of 4,4'-bis-(chloromethyl)-diphenyl are dissolved in 80 ml 
of acetone and the solution is heated to the reflux temperature (56''C). 17.23 e (0.1 
inol) of N,N,N',N'.tetramethyl-l,6-diaminohexane, dissolved in 20 ml of acetone, are 
added m the course of one minute, whilst stirring. An exothermic reaction starts and, 
ai tne same tune, a colourless precipitate starts to separate out After 4 houn at die 
renux temperature, the reaction is ended and the precipitate is filtered off and dried. 
* 8 \}^y/o 01 theory) of a reaction product containing the recurring units of the 
formula (6) are obtained. 

dear Mlution**"" * ''ysroscopic powder which dissolves in water to give a 

Viscosity: 7= 0.30 (25'C, medianol, (dl/gl 
Average molecular weight: 4y400. 

Example S. 

1 \\- H'^^ i 4,4'-bis-(dilorometfiyI)^iphenyl and 13 g (0.1 mol) 

ot l,3.bis-dimediylanuno).propane are heated to 60»C, whilst stirring, for 30 houn. 
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(17) 



(IM) 



(IS) 



COOC2H5 COOC2H5 



2 01^ 



zcr 



e 



zcr 



2Br'= 



(im 



(tl8) 



L «3 0(3 



21© 



10 



15 



35^ g (0.1 mol) of the diamine (rf^foniwla 



m order to remove the constituents which are insdubfcin vS^ «i taken up m ether 
A water-soluble reaction produa containing recurring un'its of the formula 



10 



(IM) 



2 8r^ 



is obtained. 

Yield: 30%oftheoiy. 

Viscosity: ij = 0.06 (20"*C, methanol, fdl/g] ) 

Average molecular weight: 900. 



IS 
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Example 8. 

Equimolar amounts of a diamine of the f onnula 



121) 



CH, 



N— (CH— CHr-0--)n— CH,r-CH— N 



CHsCH, 



CH, CHa 



and 4,4'-bis-(chloromethyl)-diphenyi are reacted in methanol at the reflux ten^xra- 
ture for 24 hours. After removing the solvent, reaction products containing recurring 
units of the formula 



on) 



are obtained. 



-N-(CH-CHj-0)jj-CH2CM— NF-CHj- 
C«j CHj CH3 CMi 



TABLE IV 



2cr 



Example 


n 


Yield 
% of theory 


Viscosity 
17 


Average 
molecular 
weight 


a 


2.6 


100 


0.30 


4,400 


b 


5.6 


100 


0.21 


3,100 


c 


33.1 


100 


0.68 


10,000 



10 Example 9. 10 

Equimolar amounts of the dichlorides mentioned in Table V and 4,4'-bis(dimeth- 
ylaminomethyl)-diphen5d are heated in acetone to the reflux temperature for 24 hours. 
In tiie course of the reaction, the reaction product precipitates out. After the reaction 
has ended) the reaction mixture is cooled and the product which has precipitated is 

15 filtered of! and dried. 15 



20 
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Example 


Dtchloride 


Yield 
(%of 
theory) 


Viscosity 


Average 
molecular 
wei^t 


(a) 


ri— /*tJ e*u **i 

O 


883 


036 


5,300 


(b) 




94.3 


0.29 




(c) 


! 

5 4. 

(ratio of the l,4:l,5-isomers is 40:60) 


inn 


n to 


o onn 
2,800 


(d) 




100 


0.22 


3,200 


(e) 


a-CH^-^-CHj-CI *^ 
0 


70.5 


0.07 


1.000 



1) Reaction conditions: 24 hours in acetone at room temperaiuic (20 to 25*^0), 
strucS for^^Sng ^^f^ « ^ can be rep«e«cd by *e foUawiag 



(123) 



I 



CH3 

CH3 



aa"= 



(16) 



' CH3 

-N-CH, 



C1I3 .. 



201"= 



(125) 



CH3 

CH3 




CK3 



2 CI® 



(1,4:14 isomers in a ratio of 40:60) 
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2 CI© 



and 



(127) 



CH3 CH3 
-N-CHg-C-CHg-N-CHg 
CH3 0 CHj 



10 



20 



Example 10. 
Equimolar amounts of die diamine of the formula 



(46) 



CHs 



OH 



CHa 



N— CH^H— CHj— N 

in, CH3 

and 4,4'-bis-(chloromethyl)-diphenyl are heated with 1.1 equivalents of sodium iodide 
in acetone for 48 hours under reflux (56*'C). The reaaion solution is then filtered. The 
solvent is distilled off and a colourless reaction product containing recurring, units of 
the formula 



CHo OH 

®I 1 
-N-CHa-CH-l 



LCH3 



CH2-|^CH2- 



21 



10 



is obtained as the residue. 
Yield: 727% of theory. 

The iodide can be converted into the corresponding chloride by reaction with 
freshly precipitated silver chloride (24 hours in methanol at 64*'C, then filter, remove 
15 the solvent and dry the residual product) . 

Viscosity: J? = 0.38 (25X, methanol [dl/g]) 
Average molecular weight: 4,100. 

Example 11. 
Equimolar amounts of the diamine of the formula 



15 



OH 
I 

9z 



OH 



(130) 



N — CH2CH=CHCH,— N 



20 



4«5 



and 4,4'-bis-(chloromethyl)-ciiphenyl are heated in acetone to the reflux temperature 
(56°C) for 24 houn. After die reaction has ended, the solvent is distilled off and the 
residue is extracted with hot water. A colourless reaction produa containing recurring 
units of the formula 



25 



(131) 



OH 

( 

5h 



ON 



^A-CH2CH<HCM2^i-CHj-f>fy.CH.- 



25 
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Example 12. 

Equimolar amounts of the dichloio compound of die fonnula 



(132) 



CI 



•a 



1!'io1:^'"*'^^?°^*y''^'"°"'*y*)-<*'P^™y* «« «««d as described in Example 9. 
A reaction product contauungiecurring units of tbe fonnula 



(133) 



CH3 



2C1 



is obtained. 

Yield: 23% of theoiy. 

The product is not adequately soluble in methanol, so that it was not possible to 
detennme viscosity values in this solvent. The infra-red spectrum (KBri disolavs 
absorption bands at 3,470, 3,280, 1,615, L565, 1,465, 1375 1^0 1 120 1 07 S 
1,040, 995, 970, 825, 735, (»D0;575: 505, 475^^^^^^^^ ' ' ' ' 

Example 13. 

25.5 g (0.1 mol) of 4,4'-bis-(chloromethj4)-diphen3i and 8.88 g (0.1 moH <rf 
piperazme, together with 11.7 g of sodium carbonate, are taken up in 200 ml of benzene 
and tile mixture IS heated to 60'C for 20 hours, whilst stirring. After die reaction has 
ended, the reaction mixture is cooled to room temperature (20 to 25»C) and fiheied 
??««/^ f V '^f**^ 400 ml of water and then dried. This gives 14.7 e 
(3X6 /a of theory) of a compound containing recurring units of die formula 



(134) 



-0-"2-OQ-CH2- 



«f J^^ t^SP "IJ?'" reaction produa are heated widi 13.04 g (0.12 mol) 

chloroacetate to 80 to pCC for 15 hours, whilst stirring. AfteFtiie teactio^ 
?m ™i f' f "^A?°° mixture is cooled and die reaction prodiit is extiacted widi 
100 ml of water. Aft^ evaporating die aqueous solution, 101 g (14% of dieory) of a 
reaction produa containing recurring units of die fonnula » ^ ^ " " • 



(135) 




CI^OOCKgCHgCOOCH, 



2 CI® 



are obtained. 

Viscosity: <»=0.17 (25'C, medianol fdl/gl) 
Average molecular weight: 2,500. 

Example 14. 

24 in 200 ml of water are heated to 95''C for 

24 hours. The reaction mixture obtained after die reaction has ended and after c<»lke 

100 ml, and so employed dirett for various applicadons. « wiw 



22 



is obrained from die aqueous solution after removal of die water. 

Yield: 47.7% of dieory 

Viscosity: 7 = 0.1 (25''C, medianol [dl/g] ) 

Average molecular weight: 1,400. 

•> vAn^% «;J^"'fl,^"^?^, ^^^'> ^""^ absorption bands at 3,310, 3,050, 2,960, 
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10 



15 



20 
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30 



35 



The reaction product obtained contains recurring units of the formula 

.0 



(5) 



"CH3 CH3 
CH3 CH3 



20^ 



Solids content of the aqueous solution (after dilution with 100 ml of water): 
calculated: 21.6% (g/g) 
found: 22.6% . 

Chlorine content (titration): calculated (complete quatemisation: 4.0% 
found: 3.9%. 

The reaction product of the formula (5) can be obtained as a solid by removing 
the water or by precipitating with acetone. 
Yield: 100% of theory 
Viscosity: ij = 0.42 (25**C, methanol [dl/gl ) 
Average molecular weight: 6,300, 

Instead of employing water as the solvent, it is also possible to employ mixtures 
of water with other solvents, especially those which are miscible with water to give a 
homogeneous mixture, for example isopropanol, and thus to improve the homogeneity 
of the reaction mixture. 

Analogous products having an average molecular weight of 8,800 to 15,200 can 
thus be obmined. 

Example 15. 

Equimolar amounts of the dichloro compound of the formula 



10 



15 



20 



CHgCL 

2,3- or 1,4-isomers and N,N,N',N'-tetrametiiyl-l,6-diaminohexane are reacted as 
described in Example 4a. A reaction product containing recurring units of the formula 



(23) 



CH3 



CH3 



CH3 CH3 




2 01"= 



is obtained. 

Yield: 100% of theory 

Viscosity: t/ = 0.32 (25''C, methanol [dl/g] ) 

Average molecular weight: 4700. 

Example 16. 

(a) 5 g of a fabric made of polyacrylonitrile (Orion [Registered Trade Mark] 
42 — Du Pont) are treated for 20 minutes at 98**C in a dyeing apparatus in 200 ml of 
a liquor which contains 0.01 g of an auxiliary of the formula (101) (Example la) and 
the pH value of which has been adjusted to 4 with 80% strength acetic acid, and dur- 
ing treatment the fabric is agitated continuously. The following mixture of dyestuffs 
consisting of: 0.007 g of the dyestufiF of the formula 



25 



30 



35 



N=N 
CH3 



0.007 g of the dyestuff of the formula 



(] N-CH3 

(.40) S|^-'=''-OA-c«rO'=«3«f 

and 0.01 g of the dyestuff of tbe fonnula 



is thm added to die liquor, die temperature being maintained at 98*^0 

*»^-S S^rS&S ^^SS" * 

th, constant-shade build-up of the colour shade on the fibre is achieved hr 

«do?idTy Sld?ri?Jlt'^^^ -^^'"•^ levelness and good pe.^. 

E«uSfcsl^rilf ^""^ ^^"^ ^ """^ the reaction products ^ 

Example 17. 

10 g of a fabric made of polyacrylonitrile (Orion 42 — Du Pont^ are introdnrpH 

A?*3J^° 1^ f r e the^dyes^ff'^X fS^ir?liT)Kdd^ 

?n,i^ J''J"« and dycmg is carried out for a further 30 minutes ai 98»C dw 

liquor IS then dowly cooled to 60»C and the fabric is rinsed and driS. ^ 

Thin~2^"*! ^''^ ''^^^g 8"°'* f^is^^ws properties is obtained. 

--."JSKSISJSSS'.k!^!" "» -H*-. .ddM.. 

- , , , . . Example 18. 

ANICW^ °^.P°ly'»«y!«yttae (Euroacril [Registered Trade JVlaikl - 

the dye hquor and the latter is warmed rapidly to 9S'C ^ ^•»^ ; » oien aaaea to 

A levd grey dyeing with good festness properties results. 

/ \ inn Example 19. 

stuff CI ^ ^^"'^^^I^ ^ "Jy"* 2.5 parts of the dye- 

knS; ^ mercerised and bleached are after-treated for 30 minutw « 

fonS.lT nS '"'^"i' H'l"".*"* ««»«^ 3 parts of an auxiliaryTthc 

in rh!^»^^'^ * ''y^i^S after-treated the dyeing after-treated 

rh^ niw J*»^'^«r-treatment (fixing of the dyestuff) can also be carried out widi 

£ dStSSs^mJffi^rr-"^ ^ 1 » 15 and distinStatnSiS 

ra me rastness properties of the dyemgs are again achieved. 

, » . „ . . , Example 20. 

(a) An Orion fabric (Type 42 - Du Pont) is padded widi a liquor which con- 
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tains, per litre, 15 g of the auxiliary according to Example 1(f), squeezed out to an 
increase in weight of 110% and dried for 30 minutes at 80*C. The fabric is then set for 
30 seconds at 150**C. 

The surface resistance of the fabric is measured after drying and after setting, in 
5 a second test the measurement is repeated after 5 washes. 

The following values were obtained: 

TABLE VI 



25 





Surface resistance (Ohms) 


dried at 80 ''C 


set for 30 seconds 
at 150 




5 washes 




5 washes 


untreated 
treated 


5x10" 
5x10^ 


IxlO" 
9x10" 


5x10" 
1x10* 


5x10" 
5x10" 



A distinct reduction in the surface resistance is achieved by the described treat- 
ment with the auxiliary mentioned; these effects also indicate good fastness to washing. 
10 (Permanent antistatic agent). 10 
The soiling characteristics of the fabric are virtually imaffected by the auxiliary 
applied. 

(b) The other reaction products according to Examples 1 to 15 can also be 
employed analogously and good antistatic eifects again result 

15 Example 21. 15 

(a) An aqueous solution of the reaction product according to Example 1(c) is 
allowed to run, together with an industrial effluent which contains about lOO.ppm of a 
mixture of reactive dyestuffs and acid dyestuffs, into a settling tank of a sewage- 
treatment plant. The amount of the reaction product which is introduced into the 

20 effluent is 60 ppm. Spontaneous precipitation of the dyestuff takes place. The dyestuff 20 
which has precipitated out can be separated off by filtration after only 30 mmxites and 
the residual effluent (the filtrate) can be fed, as completely decolorised effluent^ into 
the sewage system. 

As a rule, however, it is not customary to filter; instead, the precipitates are 
2S allowed to sediment. 25 
In tfie present case, the dyestuff which has precipitated settles on the bottom in 
about 5 to 6 hours and the supernatant water, which is completely decolorised, can be 
pumped into the sewage system. 

In the case of overdosage of the precipitant no redissolving of the precipitates is 
30 observed. 30 

(b) In place of the reaction product according to Example 1 (c), it is also pos- 
sible, also with good success, to employ the other reaction products mentioned in 
Examples 1 to 15. 

Example 22. 

35 20 g of a fabric made of polyacrylonitrile (Orion 42 — Du Pont) are treated for 35 

60 minutes at 98® C in a dyeing apparatus in 800 ml of a liquor which contains 0.02 g 
of the auxiliary according to Example 1(g) and the pH value of which has been 
adjusted to 4 with acetic acid. The liquor is then cooled and the fabric is rinsed. Sub- 
sequently, the fabric pre-treated in this way is dyed, together with an equal amount of 

40 a fabric which has not been pre-treated, as^ follows: 40 
10 g of the pretreated fabric and 10 g of a fabric which has not been pretreated 
are introduced in a dyeing apparatus, into 800 ml of a liquor which contains 0.03 g of 
a mixture ( 1 : 1 ) of dyestuffs consisting of the dyestuff of the formula 
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(142) 



I 



NOo 



NaCl© 



^i?!-/"*/^ "A^^^ '^'^ PH Of Which has been adjusted to 4 widi 

S S;,^ f^i"^ The Uquor is then cooled amTS 

fabncK nnsed, and finished, in die customaiy manner. «« ««u uw 

rPH^ I^t^.T^lf i"* [^•'^'i shows a good resist effect and displays only slight (Ughi 

Example 23. 
(Detennination of the bactericidal action) 
The destructive effect of the polymeric quaternary ammonium salts is determined 
expeimient. Solutions of 1 ppm up to 30 ppm in water are prepared. 
i^utJlO* bactena per ml of solution are added, as a suspension, to 5 ml of each of the 

>rrT?liS<*^a*^/"= ^- Staphylococcus aureus SG 511, 2. Escherichia coli 
wciC 8196 and 3. Pseudomonas aerugmosa NCTC 8060. 

After specific intervals, a solid nutrient medium, whidi contains a blocking agent 
(fOT example polyoxyethylenesoibitane monooleate) is inoculated with 0.1 ml of the 
mixture. The number of living bacteria is determined. 

At^i^t "1^^ ^ ^"^.^ T^^" Vn to Vm which foUow. The reaction products 
display a good anubarterial activity towards the duee bacteria tested. i'™"™^ 
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-fH.WW'-'W- -c%-<^e^ -OO-OS-C". 

»• 



-CCMz),,.,. 



or, togedier with the nitrogen atons and at least one of the substituents bonded to each 
S nioogoi atom, is a radical of the fonnula ^ 

lb) H^) 

wherein Re and are identical or different from one another and are hydrogen; alkyl, 
hydroxyalky^l or halogenoalkyl each with 1 to 4 carbon atoms; hydroxy!, halogen, caib- 
0^1, carbaUcoxy or phenyl; B is a direct bond, — O— , 

10 10 



— ^ — , — SO2 — or optionally substituted alkylene, n is a number from 1 to 6» p is a 
number from 1 to 3 and is a radical of the formula 



my - OS 



2. A polymeric quaternary ammonium salt according to Claim 1, wherein the 
15 caticmic units correspond to the formula 15 

fR? Ill 

(2) — N A3 — N CHg— Ag— CHg-- 

in whidi Ro> Rios Rii and R12 are identical or different from one another and are 
alkenyl with 2 to 20 carbon atoms, cycloalkyl with 5 or 6 carbon atoms; alkyl, hydroxy- 
aOcyl, cyanoalkyl, alkoxyalkyl, aUyldiioalkyl or alkylcarbonylalkyl each with up to 10 

20 carbon atoms; arylcarbonylalkyl, alkylsulphonylalkyl or arykulphonylalkyl each with 1 20 
to 4 carbon atoms in the alkyl part; aUcylcarboxylic acid with 1 to 4 carbon atoms in 
the alkyl part; carbalkoxyalkyl or di-(carbalkoxy}-alkyl each with 1 to 4 carbon atoms 
in the alkoxy part and with 1 to 4 carbon atoms in the. alkjd part; carboxamidoalkyl 
which has 1 to 10 carbon atoms in the alkyl part and is optionally N-siibstituted by 

25 alkyl with 1 to 4 carbon atoms or aryl; or are phenyl or benzyl, optionally substituted 25 
by hydroxy!, cyano, halogen or carboxyl, by alkyl, hydroxyal^l, cyanoalkyl, alkoxy or 
alkylthio each with up to 4 carbon atoms^ by alkoxyalkyl, carbalkoxyalkyl or di-(carb- 
alkoxy) -alkyl each with 1 to 4 carbon atoms in the all^l part and witfi 1 to 4 carbon 
atoms in the alkoxy part, by alkylcarboxylic acid with 1 to 4 carbon atoms in the alkyl 

30 part, or by carboxamidoalkyl which has 1 to 4 carbon atoms in the alkyl part and is 30 
itself optionally N-substituted by alkyl with 1 to 4 carbon atoms; or R^ and Rio and/or 
Rn and R12, together with the nitrogen atom to which they are bonded, form an option- 
ally substituted heterocyclic ring with 5 or 6 ring members, A3 is — (CHo)^ — , in 
which m is a number from 1 to 20, which is optionally interrupted by at least one 



30 
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30 



•JT^^^T. Sr<>"P">g or substituted by at least one chlorine atom, hydroxyl or 
nitrfle radial, alkyl, attoxy or hydroxyalkyl radical, each with 1 to 4 ^on atoms, 
carboxyl radical, carbalkojgr radical with 1 to 4 carbon atoms in the alkojcy part or Iw 
an optionally substituted phenyl or benzyl radical; / f * "jr 

(--CH-CF^O-),— CHe-CH— . 



i.. 



or a radical of the formulae 



Y 



10 



or -O-CnHarO 



or, together with the nitrogen atoms and at least one of the substituents ^rUA are 
bonded to each of the nitrogen atoms, is a radical of the formulae 



-N N- 



15 in^ bd&n°cS?' and . is at least 1 and R„ R.. B. A. n and p have the mean- 
cado^c ^iuS°SSor« SMT"" 



10 



15 



20 



25 



30 



(3) 



R|7 

is 



H,NC»ctJ1, ' CHaOOCCH^, H,QOOCCH^, (CH,OOC),aii; 

^^-NHCOCHj- 

bro£^h»',!lf5^' optionaUy substituttd by hydroxyl, cyano, fluorine, chlorine, or 
l^^k l»y{^«'^ya«^yl. alkoxy and alkylthio each with 1 or 2 carbon attins, 
2^rS"t*y'' alkoxyalkyl, carbaUcoxyalkyl and di.(carboxyalkyl), each with 1 ot 
-^$^n^ "l^^!"^^^" and 1 or 2 carbon atoms hi the alkoxy part, by 
~(ai=)?COO«, or carboxamidoalkyl which has 1 or 2 carbon «on^ 
m the aUcyl part and is iteelf optionaUy N-substituted by lower alkylj or R„ and R,, 
h'S^i?^ ^ """^ atom to which they are bonded, form I 



20 



25 



30 
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31 



10 



15 



20 



-o -o -a «-G" 

and A4 is — (CHa^m — » in vdiich mi is a number from 1 to 12, 
1 

— (CH,)»ai— , .^CH»CH = CHCH,— > —CHzCXMr-, — CH,CHCH^, 



CH, 



-CHtCCair-, CHJOH — CHaOI— ^ — CH,CH— , —CH^CCCH,) 



i 



CH, 



<!ai.0H 



— CH,C(CH,)- 
^OOH 



CN 



— CH,CH-> 



— f-CH,CH,0— )r-CH,ai, 



!:x)0CH. 

_f_CHCH,0— ^CHaCH— 

CH, iiu 



— CH,C(CH.)— 



CHj- 



in which x is at least 1, —2— is — O— 01 — S— . and p, is 1 01 2. 01 togethei widi 
the nitrogen atoms and at least one of the substituents bonded to each nitrogen atom, is 
a radical of the formulae 



4. A polymeric quaternary anunonium salt according to Claim 3, wherein Rj„ Rw, 
Rjr and Ri, are identical or different from one another and denote alkyl or l^dtoxy- 
alkyl each with 1 to 4 carbon atoms, alkenyl with 2 to 4 carbon atoms, CHaOOCCH,— » 
QHsOOCCHs— or benzyl, or R^ and Ri, and/or Rt» and Ri„ togedier with die 
nitrogen atom to which they are bonded, form a heterocyclic ring of the fonnula 

-O " "O 

and is — (CHs)in — , in which mi is a number from 1 to 12, 



— (CH2),CH— , --CH,CH=CHCHir-, -CH,CCH 



10 



15 



20 



10 



15 



20 



in which at least 1, 
-c 



CH, 



O 



or, together with the nitrogen atoms and at least oat of the sobsthuents bonded to each 
nitrogen atom, is a radical of the formulae Buosniueno oonaea to eacb 



>0* -tO? 



H- or - 



r^.^!^ polymeric quaternary ammonium salt according to Oatm 3, ii^eiein the 
lecurrmg units correspond to the formula 



CN3 



2X' 



,© 



in which m, is 1 to 12 and X is halogen. 

««irri;i\j^!^™^ quatemaiy ammonmm salt according to Claim 5, wherein the 
lecumng units correspond to the formnia """wu uw 



(5) 



CH3 CM3 



r^2i„t qiMtemary ammonium salt according n> Claim 5, vrtierdn the 

recurrmg units correspond to the formula ""^ui uic 



2CI 



8. A polymeric quaternary ammonium salt according to Claim 5. wherein the 
recurrmg umts correspond to the formula "-aun 3, wnerem tne 



(7) 



C«3 



2 CI 



.© 



recurS^gSS'AeSr '^"'"'^ ^'"^^ " ^' ""^^ 



5 



10 



IS 



20 
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031 



CH3 C«3 



I 

CH, 



CH3 



2CP 



10. A polymeric quaternary ammonium salt according to Claim 2, wherein the 
recurring units correspond to the formula 



10 



IS 



20 



25 





?2 




1 


CH3 


CH3 



b J 



2 a" 



e 



in which m, is 1 tx) 12. 

11, Process for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of the formula 

i— Ax— i 

in which Rs, Rg^ R^ and Ai have the meanings indicated in Claim 1, is reacted 
with a dihalide of the formula 

X— CH^A,— CHr-X 

in which X is halogen and As has die meaning indicated in Qaim 1. 

12. Process, for the manufacture of a polymeric quaternary ammonium salt accord- 
ing to Claim 1, wherein a diamine of die formula 



10 



i 



■ i i 

in which Rj, Ra, Rj, R^ and Aj have the meanings indicated in Claim 1, is reacted with 
a dihalide of the formula 

X— Ai— X 

in which X is halogen and Ai has the meaning indicated in Qaim 1. 

13. Process according to Qaim U, wherein the diamine corresponds to the 
formula 

Ri, Rii 
N— Aa— N 

i i 

in which R^i Rioi Rm R12 and As have the meaning indicated in Claim 2. 

14. Process according to Qaim 11, wherein a diamine of the formula 

Rm RiT 
A,— A 

in whidi Ru, R,„ R,,, Rig and A^ have the meanings indicated in Claim 3, is reacted 
with the dichloride of the formula 



15 



20 



25 



Jt ■ U46.809 ' 

00) acHj-^-^-CHja 

fonn^' ^""^ according to Caaim 14, wheiein die diamine conesponds to die 

CH, CH. 
N— (CH,)„— i 

3 m which mi is 1 to 12. 

fonniS" aoonling to Qaim 15, wheiein die diamine conesponds to die 



10 



IS 
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35 



CEU CH. 

CH, 



fonn^" '^"^ according to Claim 15, wherein die diamine conesponds to die 



CH, CB, 
N-(CH.).-i 
CHj CH, 



fonnii' according to Claim 15, wherein die diamine conesponds to die 



CH, CH, 
A-<CH,)i,— i 
CH. 



^H, 



CH3 CH, 
CH3 CH3 



34 



10 



form^' acooniing » Cteim 11 or 12, when^ die diamine conesponds to die 15 



n,.. according to any one of Qaims 11 to 19, wherein die reaction is canied 

out at room temperature or elevated temperature and in a solvent. Bcarnco 

tores of 2oS'c"^® " ™* " 20 

„r according to Claim 20, wherein die reaction is canied out in medianol 

25 ^tJh 9^ ""^"^ ^ «»cti»«» « canied out m water or 

*5 water/alcohol mixtures as the solvents. 

1 to m as^'d^d^g'Surr^ ''""'"'^ 

« = ^""'I^S t° Cia'™ 24, wherein die quateniaiy ammonium salt is employed 

as a levelling agent m dyeing formulations. «iii«««piuyca 
« » ~;J^i^ according to aaim 24, wheiein die quaternary ammonium salt is employed 30 
wh^ ?^n", dyemg polyaaylonitrile materials widi cationic dyS 
when dyeing aniomcaUy modified polyester fibre materials. uy«.ran5 or 

as nStioL^i^n^Tt^-^' ^•"^ *e quaternary ammonium salt is employed 
as a caaomclixmg agent tor dyemgs on textiles and paper. 

1 to W^s'fdS^St aS3fir°°™"" '"^"""^ 35 
1 to 1? JSiSth.SwSgSr"'''' '"^"^ ~ 

1 to 10 ks'i"p^;:iiiSrflSs^^ '"^^"^ ^ c'^"^ 40 
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31. Use of a polymeric quaternary anunonhim salt according to any one of Claims 
1 to 10 as an antistatic agents especially for textile materials containing synthetic oiganic 
fibres. 

32. Prooess for dyeing and printing textile materials containing natural or synthetic 

5 fibres, wherein the textile materials are dyed with an aqueous or aqueous-organic solu- 5 
tion or dispersion, or printed with a printing paste, whidi contains, in addition to a dye- 
stufi, at least one polymeric quaternary ammonium salt according to any one of Claims 
1 to 10 as dyeing auxiliary. 

33. Process according to claim 32, wherein the dyeing auxiliary is a levelling agent 

10 34. Process according to claim 32, wherein textile materials containing anionically iq 

modified polyester fibres are dyed in the presence of at least one polymeric quaternary 
ammonium salt according to any one of claims 1 to 10. 

35. Process for dyeing according to daim 32, wherein textile materials containing 
polyacrylonitrile fibres are dyed with cationic dyestuffs in the presence of at least one 

15 polymeric quaternary ammonium salt according to any one of daims 1 to 10. 15 

36. Process for rendering textile materials containing synthetic organic fibres anti- 
static^ wherein the textile materials are treated with an aqueous or aqueous-organic 
solution or dispersion of at least one polymeric quaternary anmionium salt according to 
any one of daims 1 to 10. 

20 37. Process for fixing dyeings on textiles and paper wherein these d^ed substrates 20 

ate treated with at least one polymeric quaternary anmionium salt accordmg to any one 
of daims 1 to 10. 

38. Process for providing substrates with an antimicrobial, finish wherein these 
substrates are treated with at least one polymeric quaternary anmionium salt according 

25 to any one of daims 1 to 10. 

39. Process for purifying effluents, wherein a polymeric quaternary ammonium 
salt according to one of claims 1 to 10 is employed as a predpitant 

40. Process for coagulating colloidal aqueous dispersions, wherein a polymeric 
quaternary ammonium salt according to one of daims 1 to 10 is employed as a floe- 

30 culating agent. 

41. Aa aqueous or aqueous-organic solution or dispersion which contains a dyestuff 
and at least one polymeric quaternary ammonium salt according to any one of claims 1 
to 10) for carrying out a process according to any one of claims 32 to 35. 

42. Textile materials which contain natural or synthetic fibres and have been dyed 

35 or finished by a process according to any one of daims 32 to 37. 35 

43. A compound of the formula shown in daim 1 substantially as described in any 
one of Examples 1 to 3. 

44. A compound of the formula shown in daim 1 substantially as described in 
any one of Examples 4 to 15. 

40 45. A process for the manufacture of polymeric quaternary ammonium salts sub- 40 

stantially as described in any one of Examples 1 to 3. 

46. A process for the manufacture of polymeric quaternary ammonium salts sub- 
stantially as described in any one of Examples 4 to 15. 

47. A process of use of a polymeric quaternary ammonium salt of the formula 

45 shown in claim 1, substantially as described in any one of Examples 16a, 17, 18, 19a, 45 
20a and 21a. 

48. A process of use of a polymeric quaternary ammonium salt of the formula 
shown in daim 1, substantially as described in any one of Examples 16b, 19b, 20b, 21b. 
22 and 23. 
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